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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide an accelerometer which is 
excellent in a shock-resistant 
property, which can measure even a 
large acceleration, whose sensitivity 
is high over a wide frequency region 
in which an irregularity in a 
characteristic such as sensitivity or 
the like is extremely small and which 
is compact. 

SOLUTION: Piezoelectric substrates 
(composed of LiNb03) 2a are formed 
on both faces of a shim (an Si 
substrate) 30 by a direct bonding 
operation. The piezoelectric 
substrates 2a and piezoelectric 
substrates are bonded in such a way 
that the direction of apolarization axis 
becomes an opposite direction. One 
end of a piezoelectric element is 
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sandwiched and held between 
supports (composed of LiNb03) 4a, 
4b. In this case, the piezoelectric 
substrates 2a are bonded directly to 
the supports 4a, 4b. Electrodes 3a, 3b 
are formed respectively in parts 
which are not sandwiched and held 
between the supports 4a, 4b on 
outside faces of the piezoelectric 
substrates 2a. A piezoelectric 
oscillator 1 is housed in a container 
lOd in which the surface and one side 
face are opened and which is 
composed of LiNb03. The supports 
4a, 4b are bonded directly to the 
inside wall of the container 10a. A 
container 10c which is composed of 
LiNb03 and whose shape is identical 
to that of the container lOd is bonded 
to the container lOd. 
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(54) [^M<D««;3 mmtii>^-Rzf^(o9m:^m 

(57) [^*^J] 

tft?-^¥S] >-A (S 3 0<7)SM3. lI^S! 

-&tCj:oTEi;«1S (L i NbOj ) 2 a, 2b^m^ 

j2>:^|6) i: =5rS J: 5 C}f ^-T-S , ^ <^mmm^cr>~iQ^ . 
(LiNbOa ) 4a, 4hlzm^^ith. Z(D 
ffm^M2a, 2b{i:, ^tirtl^i^4 4 
b tClttiftg-^-t & , SMmWi 2 a , 2 b cTaj'HKSfficO^Sf 
«s4a, 4blCfel5}lf$ixTV^^V^gP:J)-tC, mfiBSa, 3 

(ffln*>'B3n U7t L i N b O3 1 0 d tciRIrt 

■fS . f*:4 a , 4 b 1 0 dcsOl^iOMtCifiMg 
-^-r-i). ^^1 0 dlZ. L i NbOs *>/i,^r-S.§§|l 0 
dtm tm^<r>^^ 10c 




(2) 1tffl¥9-24 3656 



[ 6 ] mwm=f<^nmif^mz^f^Kx 

[ if 8 ] $ix& .r c ± 

0 . JI««ll!i^*^'^«stcil*$ix-Cv^l,iB5j<3l 1 tela 

ii-hti:hm±^t:>mii\h 1 ^x"!hh\mM9i,zw^<m 

[ ft «JI 1 2 ] i^AS«tcJB*$a;^v;^**Vt^^*>^T- 

x$y h mim 9 {ciatfeiojaiSJS-t y^. 
I mmm 1 4 ] i^M.mmy^^^izm.mm-^$tii> ^ t 
i^j: 0 . BLmm)i'*^^&z^m^t^r\,^umm9i,z 

[ 1 5 ] AZit/^sm*^ =5: Em^^ t . 

mis.mm^(^±mi,zmfS.^ivAimMt *^^.<t-i.Em*i 

mm-tyvc^mm:^mx'h'ox . i^Mzsmmmmm 
^■t^^ z t i,zx-oXEmm=Fi:mfS.-ti> z t inrnt-t 



x'htmsmi 5izmmcoMm^-ty^(7)mm-jfm. 

mikm 1 7 ] >-A<oW4*^'v' 'J 3 y-BtjU^.iJv7.-h^h 

ti:hmii-hmifi.i, 1 ^x-hhrn^m i stciamcoapjs 

[IS*IB 1 8 ] i^Aco-a5^Sl^i4:tcigg?}g-^-r.S i 

%m<r)im.^^ y^(r>m&fi'&. 

1 9 ] E««8&^ ^iRJrt-^--?.^^& ^ ^>{cfi 

[000 1 ] 

mm<r>mm\,zWi^\hixh%mis.'^ y^mf^<7mw5 
mzmt^. ^h\zmm.z\t. '\mx:-m'&mts:imM'^ 
y^-Baf^o:>^-mi\.zm-th . 

[0002] 

m.)-<'Vnym<^w^^nFtmm'^^-BL\^x%tz. ztn^ 
comTm^(^mmzn-t^ mm^^m^L\^±^-^z. 
Mz. Amx-mmmM^^^-^itmiinmt-by^^com 

[0003] i«IE=S=5r>'^- Hx^ X^^co#g= 

[0004] , sm^cr)mmf^cr)mm-hmmm^: 

[0005] tigJfc. jD^Jffi-feyy-i: tTti. Em-fe7 $ 

c^Damm-i^y^ti. E'mmc^m^-mm^m'imim 

^sM^mzx 'omEizm^kLxmtir^. 
[0006] z(7)io'^imm'by^t ixa. ^fra¥ 
2 - 2 4 8 0 8 6 ^^«{cw.T^$ V J: a ^Jt^*. 

^fl5i&^^Sg?^1;fe>'NM^;l-7SE«f5SU^'*^*«., >'n'-^^ 
4. >^-»*>^*ii&(i. ^^'^^;^7SE«liKIi^o-^^ 

m.mi^cr>iammt:m^-t^m'^izii. ^cr,mmi&mm 
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[0007] liJjioj: o>5:jP3i;K-fe>"9-ii, v>-rixta 

yymi 5X10-12 m2 /NlCit'^-CX.-K^v-^SgO 
-^>':?''Sp{i20 0x 1 0-'2m2 yNt±^\>-^fzlif). M 

[0008] C:iDP.1ffi5rft¥^-ri.:^r&fiO i oi: LT , « 

*S^$nTV^§ (!t*^^7-26 1 24 O^^fg) „ 
[00 0 9] Dmm^y^t UTW. fBltci^U^VSrffl 

[00 10] 

[00 11] EmsoaDaK-fe>-ttc*5>.'>T{i. — ^ 
m^mMh^y-Jx^ (fet) *^^>:5rl.tiilifl^ 

m-^^mb^^^i^'X:? (FET) tfO^r— N{c 
ViRtl,zX-oXfkih:^-yh:^y^m^f = ly^27rR 

WLtx-m^-^mt i-^tiif>iz (1, sMi^com^ < -r 
f&^->hmmt,z^^o 

[0012] Cli-L^(^'mm^imik-t7^fzibiZ. r 

A J tmm^w^mzsmmmmtx . s.mmmf- 



[0013] iLfz. mm<r>^<^ ^)vym.\i.nm=?-<r)m 

m.^'R'^^^hi-zMzM, ^ay^mWimmi'S.fi.^z-th 

ztti^!mx'»>i>. acorns. s.mm'?-<^m^mBi:^ 
t CO t-ri.>rfc*«£-^T'$) mmzii. mtm 
izhi^ -^imm^it^ tizx-yx ^-t^mMzmm l 
X. :tmmcD^t^ximMmi>tX'^xim7itxi^ 
^^mzrtLti<'jit^. mti^. mmm?:mv^xm^-t 
hm^^zit . mmmcr>m^m.miz j: -? -c m^&w^^Jb 
^xL±\\ s.mmi'F(o^mmmiLmi^-^\^xLA 

[ 0 0 1 4 ] zmi^i^^x'EE.'mmm'ir^m^Lyz 

[0015]^/^. lol o<7)jEmJSt6^^^ SWtcfm 

^t^iz. &m^co(&Ti:m< t \^^'ofz^m.^t<$)&. 
[0 0 16] tfz, i-oa yummmtm'^mjLmzm. 

[0017] *^Bj{i, ^mmuztn^msmmi:m 
•m-t^fzif>^zy^^iifzh<^X'S>'o . nmm&i'Z^ti. ± 
* -^xtms-iizni-x t m^-^mx' . Ji£t ■^wim^mmiiZt> 
rz'>x-mmm.^^L. Lt)>hm&mcr>w&.cr,\th'oi^ 

[00 18] 

i^m^mm-r^fztbc'i^m miimm^mm-^tz 
smmmmm'^$tix^j:^SMm^b . friejEmig^ 

[0019] tfz. mM^^m<^Mmm-^y^com i 

^rl.P*^^>iH«mi. 1 r>X'hhcr>i)m^ L 
[0020] , BljE*?%0Jcr)anai«-fe>-^f 1 CO 

[ 0 0 2 1 ] msi.-^wn<r>imm'^y^(r>w, 1 o 

c: fc t= J: -o T3£}t $ tLT V ^ o*i*f ^ L 

[0022] ^ , B?rfa*S6Hj£OjD^-b>-^<7)|g 1 <r> 



(4) 
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[0023] ±tz^ Huie*^BBiOSn3tJK-t y^com 1 <D 
[00 24] iti^ mti-4'^W!^comm&-t -y^com 1 <o 

tim%mmzmm^^rih:iti,zX'^xmi^^ixx\>-^ 

[00 25] ttz^ Huie^^flflcoAn^la-fe >"9-c7)Sg i co 
m^(ci>OT(i, ^yd^t/^W^mzm.W&'^^fih^lhi^z 

[00 26] ^fc. *5&BJtc:f^.i>SDaK-fe>"t<?)ll2iO 

film. i-j^mmzmwL-^ixtzmt. mim(r>'j'-tc<h 
h -ii<7)mi,zsMmwiimmm'^^ixx <c 6 s.m.m=F 
t. mmj±.Mm^c^^mizm^^ittzmmti}^i^^j:h& 

mBs.mm))=Fbmz^^bi}m.mi^-^^tL.x\'^?> z t 

[0027] tfi, wifi*iia3oaD5ijg-fe yvcom 2 (r> 

[0028] t,tz. fl!rse*^nj(7)SDaffi-fe -y^cnm 2 (?) 

[0029] tfz. mss^^m<oMmm-<^y'^)-com2co 
mmzi3\,^xit. i^M,mm(>zm!^^tifzmti^>^^ii>mx' 

[00 30] tfz. Mie*l^0J!OSOM)E-fe>'-tc^|g2<7) 

mmzm-^xi±. i^j^mmtzmm.^tifzmii^>^^-hm 
X'hhotmtL^^. 

[ 0 0 3 1 ] tJt. ms.-^wmimm.'^>^<r>m2o:> 
nmzii\,^x\,i. i^M,mmi^^mzm.mm-^^tih z t 
izx 0 , sMm^=Ftfi^mz±^^tix\>^hcotimt. l 

[00 32] tfc. ^mmz^hnm^-by^commu 

'fco^m^zm^^tLfzmmti-h^x^E.mmm'f-b. m 

(r>mm:nmx'h t . i-Mzm-mti^^mmm-^-rh z t 
i o xs.mm'f-imi^-i'^ zti:^mt-t^. 
[0033] ttz. ma^^m^Myjmcommzisx^xii. 

[ 0 0 3 4 ] ■H^^le*^BJ:^«^l«Jac^c^5v^T{i. 

h 1 'yx'h^cotmt Lvi, 

[0035] tfz. mii^^^m-^&iommzm^xii. 



m^i^mz^^&co:hmt lw 

[0036] tfz. Huia*^BB**^7)t||^tct>v^t(i, 
[0037] 1triB*^f&HJl<7)Jpj$gHr y^<r,m 1 

fz t (^)X'h h cox\ arcoim ^m^hzt tfixt h . 

■fti:h-h. W^m^j:}£(^^mm'S:m\^hZb^j:<. JEH 

{^^i^M.\,zm.mm^thz t <,zx ->xK%m=F^mis.t 

hi.o\,z LfzO)X\ itt^tkcoJ: 0 tcJEmili!)^«»^tf 

mm^'&UL. !m^i&T^-^6ztitKc^\ ^rz. 

ti^cf)x\ M^-^nmm^im-r^mmm-ty^^mm-^- 

[0038] tfz. mm^^m(Di}nmm->zy^(Dm i « 
mmzis\^x. mm.msiH'A^^mzmm^^^tihz 

•9 L^ccoT'. E.mmmTcoim-^io-timmmi.zrT o 

o § t ^ c: t (i^ V ^iO-c\ S«1±*<S < . 

[0039] ttz. mB^WMco^m^-i^y^(^^ i 
^^(cfcv^T, s.mMm'=?-cr>-tQi)^^mz^^tix 

■^yf^mm-t^zbii^X'^^. 
[0040] tfz. m%i^^m<r)i}mm-by-^r(r>m i co 
tnmzti^^x. smmm'f-comm^^wmz^^tix 
vytt\>^ontu^miz^ixii. mn-hmmm<r)mmm. 
■iriy^^mmi-^ztti<x'^^. ^Lx,, laitft^, m 

mmmLA^^<^^7^<7)x\ ^ ^i^zm^mmcmmotm 

[00411 tfz. mB^^mcommm-by^^micD 
mmzts^^x. s.m.mmi'A^m^izmfi^ti, ^m:^< 
msimTt^i,zm.mm^i^ii& zb^zx-o xm^^iix v 

mmmznoztij^X'^^. -^-ioism. ^sbo^rs^^ 

[0042] ttz. Miesls^BflcOMS-fe y-tf con 1 CO 

mmzis^^x . iyj><i)^^mzm.mm^^ithz b izj: 
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htih. tfz. ]£nmi^^mz^n^rLX\>^^j:\>^r.i 
mm,zu\j,i^ '^Kmmzm'^^iitzykh; mm<^'y 

^j:< b h--n(mi,z^%mLimm^^^h.Xts:hEM 

m^t, msmmm^<7)i.mizmfS.$tifzmmt^'(-o^ 

L . miis.mm)i-tmtm^tt,mM^-^^fixv^h 
z.t^^mb^hcr)X\ ^Mwm=i-cn>^m^h^^:^mn 

m^<r>\fh-:>^(r)Wli:,xA^^^^1m.^■^y■^^%^■th 

x\ MMmzmttzTimm.-^ y^^^-rh z t *^'t-# 
[0044] ttz. mii^^m<^mmm-^ y^<^m 2 o 

i^ti^, ttz. SMwmmmz^n^tixv^tj:\,-,fz 

-^y-^^mm-r^ zbi^x'^ 
[0045] mM^^mijmcommzj:tn:x. >- 
j^SLT/E.mm'h^j:hE.mm^b. mmmm^co^m 
i,zmjs.^titzmmb^-h^j:^mwmi-b. mmm^m 
mi'^^-r^^ni^b ^mttztmrn-ty-ircommif 
mx'$>-^x. i^M.(,zi±MW^m.ism-^-thzbi,zx-^x 
s.m,m^i:mfR-ttzb?:mmb-i-i>cr)X\ m'coi^m 

^fflv^|> Zb^j:<. BEm$r i^MzW&m^'r^ Zbiz 

izs.mmm'Fcomm^^mMijmuL. m^^i&T^-t 

^*<7)T\ St. 
[0046] 

^$t:,^zmt^mzwm-t&. 

[0 04 7] <^l«0||Sg«?B®> 01{i3(s:^BS(7)^l 

^■tXol/Z^ i^U (S i ) *>/'3:Sr-2)i<-,A3 OWW® 
iS^^^^tCj;oT-:f7'^yf-'>A (LiNbO 



3 ) ^jr ffm» 2 a . 2 b ^^^ix-f iXJgjiic $ ilX 
V-^?-.. St. Em»^2a. 2bc7)niB!lMtC«. m3 
a, 3bAi-?-iimffM§iX-C<<^.g.. m±lCj;D. 

[0048] &.Tiz. ±ii<^x 0 ^m^^-r-sEmii 
m'f<^mmijm(D-miz-:>\, ^xtm-r^ , 
[0049] 02{i*f|Hjoiff 1 (7)mmffmm(^)SMm 
ii}^(^mmv7m^zi5ifi,m.mm^c^^pmcomm^m^^ 
m^w^-tmmmxh^. 024'. l, . L2 , L3 im 
mm<7)mm^^Lxy^&. ti'. mmmm2a. zhx- 
ftSLiNbOa w^b'^J^^<iXhhs^w^(^m■^ 

rb'&mt7mb:^^(r)m.^m. (ry^r-r^K : iais-fE^K 

3^*.: 7t<= 1 : 1 : 6 (^fijrh) ) T^Jf^L, ^^K^C^a 
SSrSfett, 02 (a) tCip-ri-JtC, Cc^i^^Jj-C-aJf 
$iltEmS«2a. 2b ( 2b{COl^T{i:0^^i"r) 
i: i^A 3 0 cO^Hti- OHST'«?3fS$*t. ^*'ffitC'5rS 

[0050] 02 ( b ) iC^-Tct o t:. 1^7^11 

^a5-J£Lt2«JC'?0ffS«^ (L i NbOa ) 2a, 2 
b$.-. ^^®!ttcOr6]#3!;«iE^|6jt^SJ;3tCv-A (S iS 
^) 3 0cOM®{Ci*^$-frt (L, >L2 ) . CillcJ: 
•9. m^trnzy)^ ( L i NbOa ) 2 a. 2 

b t j^A ( S i S^) 3 OcO«®{t-OHaT$|l!S$ 

^-^•^Tffi-^Sixt. 

[005 1 ] JJri^T. ±iecOj; 9 t:LT«-^$-tttEm 
(L i NbOg ) 2a. 2bi:>-A (S 1*:^) 3 
0t;i. 2 5 0"Cc7)«aJKTlS«5[iSiSrliLt, ^^UcJ;0. 
02(c) tc^-r i 3 tc. ( L i ISI b O3 ) 2 

a. 2bi:>-A (S i^) 3Qb<nmm* (O) ^ 
:n-LTft^*g-^tt«®t=5r'9 (L2 >L3 ) . 
1S(LiNb03 )2a. 2bi:>-A(S 3 0 

biim^\y^iVX^,\izW^^-^^i\.tz, •tts:i'>%. 

1^. LiNbOs CO^.iU-^(±l 2 1 O'C-CS)"?. >I 
[00521 fi^ttl^t,«0OMffiW^§ntH|5l±^ 

mmm hx.wk^^hzbi.zx'o. f^oii 

\,Z);.hm^ti't:>^^-^A^y^-^ts:)£<r)m=r\y^)V 
^;^^Sltr^*>«>S. LiNbOa i: S i i: COlSJgJg-^Ji: 
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[0053] i^x. ( s i ^U) soizm^Lfc 

SMMHS. ( L i N b O3 ) 2a, 2 hcofmmiz. 

[ 0 0 5 4 } t;I^73yoE«*gS6^ 1 — ffixa 

c 0 0 5 5 ] 0 3 , :^mmm 1 (7)mm<7)mm<7)>^n 

3tc^-rJ;^l^, >'.6.(Si»M) 3 0coMfflt::{i;, It 
i -:)TJEl:.S« ( L i N b O3 ) 2a. 2 b*^' 

-f-ix-ew^^nxv^-s. ccL-c, je«.^^ (l i Nb 

O3 ) 2atJI«S^ (Li NbOa ) 2b{i, j^mm 
i7)[6)#//aari*Ii;^.g.J;5t=i^A (S ia:^) 3 0OM 

O3 *-'b^r.|.^*4a. 4btc^j*§ix/i^t1gTil^ 
$ifCV^|,. (L i NbOs ) 2a, 

2b{i, ^iX^'tl^i^A a . 4blCE^^?ilTV^ 

mmmL ( L i NbO, > 2 a, 2 hCommi'Z 
(i, i»#c4a, 4bt;^l^$ftTV^^V^a5t«-(;«fii3 

a, sbt^^ti^iim^-^iix^^^h. a±t,zX'o. 

[ 0 0 5 6 ] 04 ti^jfenjiom 1 commcommntimm 
0 3 iz^i-mmimx.fc}^^-hmimco&m.mm^ 

ffM§ix/-v:L i NbOa *^^>=3:.S^Sl 0 b[*itc:JtXilft$ 
iX, Sfiff*:4 a, 4 b (I13#,^) ti^g^l 0 bcoi^fflll 
llfcitJgif^^ix-CV^S, -et-C, ^^1 ObtrfS, IB] 
t<LiNb03 OaA^^g■^$^^-<:v^ 
-I. , SSs 1 0 a , 10b c7:)MJi®fcli, ff^ffil!)^ 1 *> 
^>cOtii:*3ft-f-^3'l-gi5tClROt«f/^i6^^i'ha5«flg9a, 9 
b*«®)«$nTC^«.. i^xtcii?, Hmm^y^l 00 

[0057] 05 {43|si%Bji?^^ 1 com&commcomm-b 
msizifiii^m^mx.tif^n-hmmmeommmi'f- 1 

it, ±ffli:— lgiM*«PPL!tL i Nb03 *»^>^S«#g 
1 0 d l^tClRJrt^ tl. ^Wi^4 a , 4 b {iWSS 1 0 dCO 
rtflSIHtcE^Jg-^SilTV^I,. «fiB3a, 3btC{i, ^ 
f$«s4 a , 4 b h ^fl 1 0 d S:ji;b-t*T^^4m-C'®«ii 7 
a, 7bAitg^$aTi3'9, ^«fl7a, 7 b <7)fiiijggp 

|alt<LiNb03 *»^,=5:S^^1 Odi:|0ltff^^^<7)^ 
^ 1 0 c *ij$^$ixTV%S, ^11 1 0 c . 10 dc^Dj-KSI 

ffifctij'i-gpm^g c , 9 d ^jmrn^tLX *3 0 , ifi-umM 

9c, 9d(ij»S17a, 7 btC-^il-fixSaLTV^ 



mKllii'tZti3^X^^^Xdl,z^tiX\>^i.. a±izx^, 
[0 0 58] dSOMS-feyifl OOtCfcv^T, ±T 

t , ( L i N b O3 ) 2a, 2 bc7;-:^{i:(ij3tX 

■5J; fr^-ti^tf J; a cstf. zzx\ Etrnm 

«X (Li NbOs ) 2ai:E«S1K (LiNbOj ) 2 
b{i, ^®lft*>'Sl.^tCJ5W(«Ii:^SJ:atC>-A (S iffi 
IS) 3 0i7)MlI(cSf^$nTV^§c73T, mffi2 a, 2b 

[0059] 05 tc;^-tMJ«-k y^ii. ( S i ^■ 
IS) 30£73MMICE«»M (L i Nb03 )2a, 2b 

(LiNbOs ) 2a, 2bcr)m^^m<'t^Ztii^X' 

tfz, jE^SK (Li NbOs ) 2a, 2b$:5S< 
fCt, 5^A^fflv^§^i:^<E«*1S (L i Nb 

03 ) ^ 2tkm.mm'^Ltzh(r)izit^xMm^mm± 

[0060] 1 <^^^ . m^m/Wit i^A3 

l iOSiSig-^Sitt;i£^<(it', JPiaJK-feV-^-iOMi:*: 
#<^rS. jBl^Jf^lilK^fcv^T, MWS.-^y^<^m 
mimwmiiz±^ <fiS#L.^vU 3fc-rS7t:tf5tc{i, ft 

[0061] tLhOJ; 3 {=, :i^mff)mmi>zi.ti\t, m 
«3'J^i:'cOtg«Ji2rffl>'^S.rt=5r<, Em««2a, 2 
b 5: 3 0 tC^iatCit®i$-^-r -2. C t lc:i; oTE®i 
m=ir\im^Lfz<r>X\ ?«0{f Jc>o§-^ffi«)CO«^^ 

< , smmm^ i i^wt^4 a , 4 b tcmss^-r s i 
di,zLfz(7)x\ &mmm'fi(o&.m-^t>itiMmmizn 

[ 0 0 6 2 ] j^, 2|sSllij5<JO?^HSt:*3V^T{±, ffi€»«[2 
a, 2b$:W.3 0cO]iTOt:tg^L-CV^§A^ ^^^-rL■t 

C:co«Bg.tc|iR^^ix^t>«Ofii;^<, i^A3 0£7)v^-rix 
y()--:5-OM{Cffi«S^ 2 a (X« 2 b ) Srif ^ LT t> J: 
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[0063] ttz. ^ncommi,z}i\^xii. s.nms. 

2 a, 2bOWffi: LT L i NbOs SrfflV^-CV^I.*^', 

[0064] tfz. :^mmcr)mmlzirii^xl.i. mms 

[0065] *S|]|fi<^ff^«t;t5>,^T{i. §^10 

a, 10b, 10 c, 1 0 dcoW^Sft LTL i NbOg 
Sffl V V ^ ^ *i , iti^-r L t i ixtcRB^S 

[0066] t.fz, 2t:||]56C0»®{=*3V^T{i, i^A 3 0 

[ 0 0 6 7 ] il/i, *|ISfi(7)Jg®lcfcV^T{i, l^^W 
0^^4a, 4bi7)^Sl Ob (X«l Od) 
lil^¥SS.t^^§ll 0 a , lOb, 10 c, lOdcoEl 

[0068]^/.;, *^Sfe<7)je»t=i3V%T{4, JE«JSIfi 

^1 ^>ti^*>^:ii3ti: LTi^s*^, <e:>-rLi>icoffljt(w 

[0 0 69] <SI]i«<7)?g«§2> iJcJC, 134, last 

[0070] i-r, 06 ( a ) tc^-t J; o (C, ffimMS 
1 2a, 1 2bi: LT-:t7'KU^'>A (Li Nb 

03 ) S^?rfflir\ 7^ M- i^'XhyN':J'-ySrV^d{.y 

H7'^;^ bifilci 0 , Jtl^'<?^g|5 1 1 
a, 1 1 bSrJg^Ly;:. 

[0071 ] ^/t, 116 ( b ) tc^fJ: otc, i^A3 1 
i: LTi^y ^V- (Si) -SMSrfflV\ 7* ^^v=X^y^• 
, n-it*>iKgn 3 2 ^m^\^fz . 

[0 0 72] <XV^-C\ 1216 ( c > tC^^-tidlC, S IS 
^ (136 (b) ) )ti#*>^gei 1 aSrJBfdcL 

7t:S«aiS 1 2 a fc>m*>^aJ 1 1 b ^T&m.fzKm& 
1 2 b ^ -eix-eixSffiit-^t: i. o Ti^-^ L/c , Z. ixtc 



>I<7)J^-^, 2*itc0j±l:a«J 12a, 12 b<7;^®W«ffiI 

[0073] }^:u-C-, 117 tcS^^J; 9 frl^-^^gH^O 

3 a, 1 3 b^rJB^L/::. ^iXtCiO, ^T-^^^SSIfiStfO 
^NM^;l^7aSEE««)^ 1 5*if§^>ii^c, EE^iiiS^ l 
5ii, ffimaigl 2 a, 1 2 b t i^A 3 1 (7)Bflaitlia^ 
^«skL.TS»$n-CV^|>. E«ai^l 2aO 

^®1 SaklSltffliliOtStC, ^^/gl4aS:J^)^U^. 

1 4 a{i, 1 3 a tC|%^L/i«W^}'l-S» 
mfi&2 0 a (08 ( b ) , ( c ) ) {cK*)ai-r3t«^cOi. 
COTS)-!.. EmSMl 2b<om;®l 3bi:|5lt 

fflOffitC, ^ioWkUh\±mmsi \ 2b<7;^POKM{IS 

(H^oi&ii ) ic^ji-r I. J; 0 ^zmmm 1 4 b stj^sJcl 

[0074] ^d^\.^X\ 08 (a).tC;^-rJ:3tC, S'lOL 
iNb03 «:Kt-, 7:}-M^>''XhyN°;$'->'$r^Xdf>' 

L, ^#|16a, 1 6b5rft«L/>:, iiO^SIl 
6 a, 1 6 bi:, JE«S^1 2 a, 12b±i75^^1 
4a, 14b }L'^9m^zWm-htz^<nimM^ 1 SSrlSl 

[0075] •d^\^X% 118 ( b ) t*-r<J: o II, JESS 
WTl 5*5;jgfi£§il-Ct^-5.E«Sfi? 1 2 a, 1 2 bk« 
SI 6 a, 1 6bS:itJg^^lcJ;oTjt-^L/^<. Cliltc 
iOs ffi«lilll^^l 5^^S1 6a, 1 6b|*l{cf^t5i 
i<>^^. E«I*M (LiNbOs ) 12a, 12b 

(LiNbOa ) 16a, 16b \L(rM-^^^\,Z\t. m 
mJl(i?oA-^) 14 a, 1 4 b*sm$^irv^S/^ 
EmaiS12a, 12btStll6a, 16bSrl: 
gf^-r.StfO{4fflliT&&*i, ffiS««l 2 a, 12b 

t^si6a, lebcom^mm^mmmiAa, i4 
h<7)wmizit^x+-i^:k^ < ttiit. ^mizm^-r^:! 

bti^X'^ i, » iJ:i^T, Stff 16a, 16 b<7)«jl?ll 8 

i>z , ^m® 14a, 14b tm%mi>zmn$ti& xoiz 

sail 9a, 1 9bS:«fi!tL/c. ^§sl 6a, 

1 6 bO±fflt:, XJl^-yif-fUmV,^ 19 a, 19b 

k^ia-r-g. J: oii^^N"5>'''^A$:i£psiiL, pmm.m2 o 

a, 2 0bSr?^mL;t, Clixlli 0 , 1 5± 

omffilSa, 1 3bi:3'hgP^2 0a, 2 0bi:*^"« 

[00761 iX\'^X\ as ( c ) l,z^i-J: 3 1::, =y 

yyv-i:m\>^x. xwL^m^<Dtnmm-^y^i o ic 

mrtfz. EHiSWT-l 5{i, £^A3 itfopgrocgsmtc 

Jg^^flJt 21=i<7)ESS« 12a, 12 b*-f>^irl.n-» 
*>'^«it**L, -^1 6 a, 16 hiZ^WUzm^^tl 

[ 0 0 7 7 ] 08 ( c ) cojnjEK-ty-tf 10 1 {^i3V^ 
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b , mmmm 12a, 12 bco-:^^^^^ j; 5 

3 l<7)(iW®tif-&$ixTV^Scr)f , 1:111 3 a. 13b 

[0 0 78] i±mmm^i 5cd^^. m^. mm/'>M. 
"f-i 5c7)±t^sm^(-iflr^<{5t\ im^-^y^i 0 1 

coM4^g=<^^, i!l5tJilJSi!cKSItc*:3V^-C. MJg 
y-^f 1 0 1 c^mmti^mmilzM Lt ± # < L >5rv > 

[0079] mic^j; 0 tc, ^mmcommzxtm, m 
3i{z^m^zm.mm^^rLicox\ «MBg5aJS<^^v^E 

^ISWT 1 5 0 1 SrHil-r'&C 

12a. 12b$:i/-A31 tlSfiSIt-IffSctic^-ri) Zbl>Z 

i5ti'^%n^bmmi,zmwt^rL. mmw\^m\'-^^zb^j: 
i,znLxM\' ^^^^-th-hmm-t y-i-^^i-t z t 

*<-C'# I. « i fc. E«jit!j^ 1 5 i:^g|5*tat/'^^ 1 
6a, 16b im-<^mAXmf&-ty^ Z b i}^X'^ h CO 
X\ Um^zX^M?f-^b'(^)^mi:^{f^ZbA^^j:<. S 

^mzmif^iimm-<z mirn-.^ z b t s . t 
. 1 tkcT^mm^z^-mcoimm-^ >^i:-mi,zjm l# 
s smmzmnrz 4^mmumm-t >v-<ommyjmi tm 

•thZbti^X^^. 

[0 0 8 0] j^, :mmcr)mmi,zm-^xi,i. s.mmmi 

2a, 1 2 b 2: i^A 3 1 commizm-^lX^^^tiK ^-f 
Li^Zcr>mMzmM^ti^i:><^X'ii^<. xA3lc7)(,^ 

■mt^-:>Tcnwzs.mmm i 2 a (xfi 1 2 b ) ^ jg-g- 
[0081] *3t. ^tmmmiziii^x^i. smmi. 

12 a, 1 2 bcoWiiSti: LTL i NbOg SrfflVit:v>^ 



[ 0 0 8 2 ] ^ /c, *^]|fecoJK«ltC^jV^-C{i, 1 6 
a, 1 6bi73W?ittt"CLiNb03 5:fflV^T»'^l>*\ 

2a, 1 2 b IB] < , iffm^zimmm}^ 1 
[0083] tfz. :^mm(r>mmi'Zti\,-^xii. nM 1 3 

a,' 1 3b£OW*^fcLT:7nA-#$rffll,^TVi^*i, ig- 
OA, MXti^^l^fiSrfflv^Tt iv^, 

[0 084] tTt, :^mmcDmmizt5\,-^xit. x)v—y 

^~}VVm.U 19 a, 19 hOMfAb LT^mtt'^-X 

[0085] i;^^, *^#fi<7)}g®tCi3V^T{4, i^ASl 
0^*f^fi: Lt S i Srfflv^-CV^I.*^ 'i:-TL t iti-tRgS 

[ 0 0 8 6 ] ^m^<mm.vzii\-^x\t. Kwm 

12 a: 12 bSlt/VAS 1 \,Z^^^Wkn^l&^\^fz 

JSijT 1 5 SrJ^Bit tx t ^1. ^^^•r U ^ ^ w)ilM#t;:RSS 
$fL§tcOT-Ji^<, 2tfcc^JEEfl:S«l 2a, 12bSr 
^-A 3 1 twtttg^-^ L/if*, >Vi^*>^g|5S-fl?J« LT t J; 

[0 087] i/i, 3|s:»JfecOJg®iCfeV^-r{±, >Hrft^^ 
SI5 1 1 a , lib, 32 1I«E 1 3 a , 1 

3 b$rff5BitL-TV>l,3&^, ^g^^-T L t dOlfflStcRB^Sn^ 
tc7)T-{4^<, Hffil 3a, 1 3'o-^m^\^rdmz. >^ 
it*>§^a51 1 a, 1 1 b, 3 2SrfeELTt.J;v\ 

[0 088] tJt, 2|s*Sfi<7)ff^wi:fcv^T{4, 

12 a, 12 b^C7);tj#*>»gi51 1 a, 1 1 bfiOjPX:^ 
jS^^Ss 16a, 16 b A^coRilfL 1 8c0iBX::fe-'Si: L 
y K 7""9X h S2:fflv 'it V *\ 'ij-r L t> i cryyf^ 

^\ -^X'/ hx-yf-yj?', i^-- fini, ^:tyf-Ajn 
X, i$''>f v-y:;''^y-f'^-y^i:'c7)tnttox, -^^—^ 

[0089] i^%mr>^mxzii\^x\i.. mm 1 3 
a, 1 3\i(m^-yf^b \^x-mmmA^Wi^^x\.^h 
i)K £^-rn>z(o:fjmi>zm^^ri^ijcr)tju^j:<^ mt 

[0090] 3^||)W£<7)?^®tCfcUT(4, i^A3 1 

^<7)n-it*>^g|53 2<DMJ:ijmb LTx.yf-y^J'-^Srffl 

<, ^J;t{S', K^-fx-y^y^?", i^-- tfjnx, -f:tyt;- 

-AJDX, :r-f i-y^^^V^-^-V:Sri:-(7)«*tSPX, ^ 
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[0091] tfc. :^mcr>mmt,zti\,^xi.i. ^\-s^>mm 

^ 1 6 a , 16b mm^} h V Milffliii ±Mtc t tz t,^^ 

[0 0 92] ^m<7>fm\,zii\^x\i. mmmi 

4 a. 14bfcJ'hgl5mfiE2 0a. 2 0 b i: colg^^ , <g 
g§l 6 a. 1 6btCSmi 8 5ri5(tl.^fctCJ:0tfo 

T V ^ s 'ij-r L t w (7^-mk\>zm^^ii h t. <^-C'(s=5r 
<,^ill6a. lehi^zm^x^m'kw.'^hzt^zx 

[0093] ^/i, ^Igffl 14a. 14 h<D^mzii 
0 . ^WmH- 1 5 2rJ^)i!t-r-5.E«»^ 12a, 12b 
i: i^A 3 1 . XitSMMm^^ 1 5 2:JgfiS;-rSS«S« 1 
2 a, 12bt^|&16a, 1 6 b*i+:a-^r^g$rj^o 

[0094] <.%m<7iW'm 3 > m 9 ti^^B^com 3 <7^m 
m<^mm(^%m&^>^^^^-!^mmnmx'^h, 09 

tC^-Tiotw, LiNbOs *^ro^ra.<g^2 7btC{S, 
^ ;i'7SoEmiS«)^ 2 1 *^'^coM4ffi$rSi* $ ixAc 

(r>mm,mw}^2 Hi. i^M. (Si mm) socomrni^zn 

m«*K(LiNb03 ) 22 a, 2 2 b ^ifi^gig-^SiX 

ti, |5lt<LiNb03 A^/?>^l)^^2 TaA^itSfS-^ 
SntV^i,. t:^^, ®Ss2 7a, 2 7 b iOJ'hffittS, 
iX-f tLJ'hasilffi 26a, 26b (26b {iH^lir-r ) 

23a, 23b (23 biiHS^-tt-T) IZ^^ttzM^i 

J:*?. *PjffiS-fey-t2 0 O^^m^fLT^^S. 
[0095] *^)!i£OJ^®c7)MJ^*>^<f jtfiOJpaS-fe>' 
-9■ 2 0 0 1 , ±ifiii 2 (^mmcommt mmcoirmiz x 

T$^3t-rs;i:*iT'^S, •t^j:hib. miOlZTp-tXo 
(C, ^•r,.2^^i:^E^«^ (L i Nb03 ) 22a, 2 
2 b i: i^A ( S i S«) 3 0 tc, Wj#*>mSS^m L 
T, Em^«2 2a, 2 2b2r>'A3 0<55M®{c;ii:^it 

-^T', mn-hm^cr)±.i,zmm 2 3a, 23b s-j^bk 

X', i'l-gi5«fla2 6a, 2 6b (09) t«ffi23a, 2 
3b5rjg^-ri.7ti6c0^m«24a, 2 4b (24b{i 

2 l{±, ±iEm2(7)||S6«jg®t|Hlt<. a«±tc|BlB# 

iz^mm^ LX&mm: «A6 ^ C t *<t' # S . 

^2 1 2:jeBKL3tffil€««2 2 a, 2 2 btc:, ±16^2 



t;tLi NbOg S«i^lttgig-^t-C, ^Il27a, 2 
7b$:fM-ri.. mtc, ?ha5BS62 6a, 2 6b'Srt' 
SriStt, 3P3US-fe >'-l^ 2 0 0 ^^^SS-T . 

[0096] m^-hmmmim^-^fzi§'^i,zii. mt^ 
m^<os.mmm'^x'h->xi,. )^^-ti>mmmco^ 

il««i!)^^2 ic7)J±|g;a^^tcia'3;<{ii:-, j}u3m-ty 
X , JnaS-b 2 0 0 c7)!S]K*^'JajS^l:i::^ i < ffi^? L 

'} ^z-t:^'/-zi^i,zi±. i^mmmi^m^mimm& 
i)^ih>+wzmt::t-fy<'j!imTh^. :i<7)fz^{zi,t. mt 

[0097] ^mm(^iim.&'z y-^ 2 o o j±, Ema 

«l22a, 2 2b5ri^y^3 0tCii:tgjS^-r-&::tlCJ:o 
T^J$$ixS7tJB^, ffi^S^2 2 a, 2 2 bT-*S L i 

^X'm&'^mttch. LiNbOa ^»<LT€, S^A 
$:fflV^S^i:^<LiNb03 i2}m.mic'^Lrzh&) 
iiZit^xnm^ifl^l. L , ;*c# =3:JniSJffi^ Tii^-r 

[0098] ULhOJ; ^ 1=: ^mMcomm.'i.z XMi , 

22b$r>-A30 t^HCHSfifSf^^ -ttS ^ i: {c J: 

Emffiiij^ 2 1 ^ff^^L/icoT, nmmsnf-m<. mi 
a , 2 7b (:]i:jgjg-&-ri> xoi,z Lfzo:>x\ 

[ 0 0 9 9 ] i^a, :ifmM<mmzii\-^x\i. &%w&2 

2a, 2 2bS:>'A3 0iOjaTOt3«-^LTV^S*«, '£>-r 

■rit*^:t<??St::ffimS«2 2 a (X{±2 2 b ) 2rig-& 

[0100] iTt, 3|s:||J6c7)Jg®t;jb'V^T«, E«»K 
2 2 a, 2 2bOM*?i: LTL i Nb03 SrfflV^TV^^ 

[0101] tfz. :^mm<mmi>zts\^xi,i. i^^s o 

[0102] 2|5:||S(SOJf^®tC*5V->-C{i, «tl2 7 
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a. 2 7b<3';W*=li:LTiLTLi NbOa ^fflV^TV^ 

«SM 22a, 2 2h tm tmw^ < . Mmziizm 

[0103] <mmc^mB4 ymii ji*^BB«sg4« 
• mmcommcozmmmfiTfki-mmmvh^^o mi iic 

^v-A3 0<7)-ffi*^M^t^^^Tl^s, >ij:t\ ^t<c4 
a, 4bi:i^A3 0t{iiaSf^-^$ixTV^^. i^A3 0 
cOWfflm. LiNbOg *^4>/5r'l>2t^c<7)EmS1g2 
a, 2 bA«iSJg«-^(CJ:'>TfMSiXTt^&. iCT, 
E«»S2a, 2 b a. i^ABOiO^ffitwffi^ti-^-ti- 
•r, SJtf*c4a, 4bfc£0PBlt;^^c0^p^:^Sv^Tit-^ 

lg|15L^c1ll3ti:'5r-?TV%S, jSj, :^«s4a. 4 b i: L 

[ 0 1 0 4 ] El 1 1 coJn3SJg-fe i^-9-<75ff «iSI8^ 1 
II 3 (CIS t/iJp^ffi-b >^<7^S.Wim=f- D . J±« 
S^CLiNbOa ) 2 a, 2 bA^SS^^ix-r, i^AB 
0*^■Il:J$g^^$i^•l.^i:^^J:-^TS3t$^^-Cv^S, JDjI 
«-e>ifc7)aj:^)Sig(i, Sn3aS(cJ:-o-CJ±««i^ itc 
^ DTt i^^^ffiiftC J; S'^f4$:m?t(c^^-r S c: i: J: 

mx'hh. ^tz. m3i,z^Lfzs.wmi=f<^^\,z\i. 

(aii/h$<^?., -:^r. Hi l (c^t7^c*ll*fitfO}gffi<7) 
JE«JgS!lTltd, ^•ABOi7);^*<^$h.-CV^§c7)-t\ 

«^ (Li Nb03 ) 2a. 2b{iSJ#f*4a. 4blC 

^^tix\^^j:\^tzih. ^^ii\^(r>±mx'^m)m(:>ti 
^r>x, mi icommcos.mmi'f-i^m^'^fznm- 

c 0 1 0 5 ] la 1 1 ^z5fiLfzimm^y^i,i. i^A 3 o 

tcsma^t ( L i N b O3 ) 2 a. 2 b ^fg^-TS *><7) 
X'h^fzity. LiNbOs <0JiC§*jS<-r.5>Ii:*<^iig 

®jga^^-C«^Sgi:'5:l>. LiNbOj ^ 
^<LTt. >'AS-fflV^SC:i:^< L i NbOg Sr 2*jC 

[0106] JiLhco i ^ 3|s:SIM<7)?g®{c 



b 5: A 3 0 (:5Sllti«^ ^ -t^ & ^ fc t= J; o T EmiiSIl 
7-1 S^^i^L7t<7)'t^ ^^<50tf '^oOf^^lEiOiOMs'Sri:' 

&Wm=f- 1 4 a , 4 b tcKSS^ ^tlX\^h 

<^x\ Em^sfil^^lf)^^^^;b-^i:^i^«JS^c^fai^:*^' 

[ 0 1 0 7 3 i^, *3IM<0»mwfcV^-C«±, J±m»K2 
a. 2b5:>'A3 0c7)i5TOt;Jg-&UTV^i,A>\ ig:>^ti> 

::ffMmzWt^^ixhij(r>X'{±tc<. i^AB0<7)».^■r^^ 

2 a ( XCS 2 b ) ^m-^LX i, J: 

[0 1 083 t-tz. *m^<r>mm\izii\<\x\i.. smmm 

1 COMffitC v-A 3 0 ^ Sgaj t , -^^^A a . 4 b Srttfg 
S-&LTMj#*>mmiii: LT 4. i < . S.msm=t 1 ^^4' 
'CHCi-AB OSrSlttiL. 3^Wc4a. 4bS:v-AB0l3 

[01 093 tfz, :^mmcommizt5\,^xi±. s-mmm 

2 a. 2 btOtt^eii: L.-CL i NbOa ^fflV'>-CV^|>*^ 
[01103 tJ^C. *||«6c7)ff^®(Ct5I.^T«, i^AB 0 

<7)mntLx/fyx^m\'^x\'-^^i>K 'm'thznizm 

[01113 ilTt. *SISft<^?^®t**5(,->T«i. ^n#4 

•^A. :5'y:^';l-g?'J^'>A, ^Kb^b. 'J 3 y^Grt'SrMt^ 
T t i: v^. SjStz«±JEmiSt!l7 1 SrAt^-TS i^A 3 0 

i5i tmw^ < , imiziiEMmm'f i «w*Jt t ^jjss 
[ 0 1 1 2 3 iTts :^mmmmi'Zi5\^xii. mMs 

a. Bb<:OW;^i:UTi?nA-:^$:fflt,^TV^I>35\ 
Li>Ztil,zm^^tL^ijcr>X'ii^j:<. mm. 
A. JBX{i-^W^^fflv^T*>J:v\ 

[01133 <*]5fi«o»® 5 > n 1 1 bmm<^t^ 
n-ibmm^^^-rhMmm't ^•^RU^<r>wwim^z':) 

^■^XWim-th. 01 2{i*»B3<7)«5o5IMoi5.^<7)Jn 

iijs-t y^<mmim-i:^--tiMmx'h h . 

[01143 t-f . m 2 ( a ) IC^^-t J: 3 IC. i^A B 
1 i:LTi^!;3y ( S i ) »:KSrfflV\ 7 =)• h V i^'::?. h 

-^rjtj**>^si i^m^Lfz. 

[01153 la 1 2 ( b ) iZfjki-X o i- A 
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3 1 CO)^t^-hmU 1 1 (^))^miZ^ L i N bOs *>4>^|, 

[01 16] J>:v^-C\ 012 ( c ) Iz^tX 0 iz^ jtit 
1 1 £?)^^^gi5#ig(cBS^bl^**^^>'5:&*&«*l^3 3 
^ »B!t L . i^jtJS 3 3 ± SmS^ 1 2 1 
3S:JEML:^^. Zh.izX'O. EUSSttT^ 1 5 2:<^ML 

«2:iSlg«-^LT, ^g|l 6 a. I 6 h imWLl^ti rd^ 
V «tll 6 a . 16b <?3Ka?LtC, «fii 1 3 Sl^Tjfi 
□cORitffiiJ mcry^m) ff^S imibmMm\,z^^ti 

9 a, 19b2:J^^L^C, ?^>(C, S#g 
16a, 16 btfOJiMt-. X/I^— 7 ;U^i:a5 1 9 
a. 1 9bi:^a-r.|.ck5Cm>'N'^j>'!7/.Srepf)<JL, 
a5SSi2 0a, 2 0b2rJg^LJt. iWciO, fffliiS 
9Jj^ 1 5±comffi 1 3 i:i'hS|i€li2 0 a hi)mnm\,Zi^ 

fiB 2 0 b i: i]^VMm\,zim. ^tltz. Si I, 
3 1 iiim.tjLX'$> 0 , ( L i N b O3 ) 12 

[oii7]iiii2 (c) (^tmm-^y^ii. mi it 

|5l«(2Em»^ ( L i N b O3 ) 1 2*<5:!^$fL-r\ 
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